Let f : C → X be a multiple covering of smooth projective curves. Here we discuss the non-existence of base point free linear systems on C.
Question 1. Fix integers g, π, d
such that g ≥ 2, d ≥ 2, and 2g − 1 ≤ π < 3g. Let X be a smooth and connected curve of genus g such that there is a degree d base point free linear system on C. Is there a double covering f : C → X such that C is a smooth genus π curve with a degree d base point free linear system not coming from C? Question 1 is just [2] , Question 3.4, except that we require the existence of a degree d base point free linear system on X. The following proposition and examples show why this modification is necessary. 
Proof. and D
A key property of rational equivalence say that if D and D are linearly equivalent divisors on C, then f ! (D) and f ! (D ) are linearly equivalent divisors on X; here the smoothness of X is essential, because it implies that rational equivalence and linear equivalence are the same on X.
is base point free.
In the next 4 examples we consider a double covering f : C → X between smooth and connected projective curve such that g := p a (X) ≥ 2. For very nice existence theorems of base point free linear systems on C, see [2] . For older related results, see the papers quoted in the introduction of [2] .
